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Accuracy Prediction capabilities of each method can be analyzed by comparing each method's ability to indentify high-connectivity zones in the reservoir. As a qualitative comparison methodology, after ranking all of the 20 interwell connectivities between each of the five injectors and four producers, upper 10 values can be classified in the high-connectivity category and lower 10 values can be classified in the low-connectivity category. One can approximate the connectivity values for the numerical simulation model, by utilizing the average permeability between two wells and the distance between two wells (if two wells are close to each other and have a high-permeability streak between them, their connectivity would be the highest). The calculation is carried out using the following procedure: The logarithm of permeability between two wells is multiplied with the initial fractional-flow parameter which was calculated using the inverse-distance method (Eq. 9), and all connectivity values are normalized between 0 and 1 (1 represents the highest connectivity pair in the field, and 0 represents the lowest connectivity pair in the field). These values are given in Table 5 . After sorting the connectivity values obtained from the aforementioned procedure, as well as the predictions of data-driven and the reduced-physics models; it is seen that the data-driven and the reduced-physics models were able to correctly estimate 80 and 70 % of each connectivity category, respectively:
• Data-driven model was able to predict the following high-connectivity pairs that match with the numerical model-based connectivities: 1, 6, 9, 12, 15, 18, 19, 20 • Reduced-physics model was able to predict the following high-connectivity pairs that match with the numerical model-based connectivities: 1, 2, 9, 12, 18, 19, 20
The purpose of this approach was to perform a fieldwide analysis that includes all injector-producer pairs and to distinguish higher-connectivity pairs from lower-connectivity pairs in the whole field. This process would help to understand which pairs would have greater impact on the field-wide production. An additional comparison methodology was to normalize the connectivity values for each injector such that the summation of connectivity values for a given injector adds up to 1. This is a natural consequence of the formulation of the capacitance-resistance model, but has to be manually defined as an additional constraint for the artificial neural network and numerical model-based connectivities. The connectivity values obtained after applying this constraint to all approaches are also shown in Table 5 . When the quantities of connectivities are compared with the numerical model, both approaches are comparable with correlation coefficient values of 0.86 for the reduced-physics modeling approach and 0.84 for the data-driven modeling approach. These acceptable accuracy levels indicate that both methods have similar prediction capabilities. It should be noted that this comparison should
The online version of the original article can be found under doi:10.1007/s00521-015-2152-0. not be generalized since it is only performed using the results from the synthetic case presented. For a fair comparison of accuracy and prediction abilities, different cases (especially real cases in more complex reservoirs and operational changes) should be considered as well. 
